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FINAL TECHNICAL MEMORANDUM SHZ2MIHILL

Risk Management of Groundwater at Site 3, St. Juliens
Creek Annex (SJCA), Chesapeake, Virginia

PREPARED FOR: SJCA Project Management Team
PREPARED BY: Kim Henderson/CH2M HILL
DATE: January 31,2005

This memorandum summarizes the potential risks identified and risk management
conclusions for shallow and deep groundwater at Site 3. The potential risks to human and
ecological receptors posed by media at Site 3 were identified in the Final Remedial
Investigation/Human Health Risk Assessment/Ecological Risk Assessnzeizt (RI/HHRA/ERA) Report
for Sites 3, 4, 5, and 6 (CH2M HILL, March 2003). The monitoring well locations at Site 3 are
shown on Figure 1.

Shallow Groundwater (ColumbiaAquifer)

Shallow groundwater is not considered a regional potable water source at or in the vicinity
of SICA due to its poor quality and low yield. Human health risks were evaluated for a
construction worker scenario based on dermal contact and incidental ingestion only, and the
results were below the Environmental Protection Agency's (EPA's) acceptable risk ranges
(Ix10+to 1x10-¢ for carcinogens and Hazard Index of 1for noncarcinogens).

Concentrations of one semivolatile organic compound (SVOC), bis(2-ethylhexyl)phthalate,
and one inorganic analyte, thallium, exceeded their respective Maximum Contaminant
Levels (MCLs) in shallow groundwater (Table 1). However;

® Bis(2-ethylhexyl)phthalate was detected in 1997 at a concentration (25 pg/L) above the
MCL (6 ng/L) and the background upper tolerance limit (UTL) (1ung/L) at only one
monitoring well (S5JS03-MW045) and was not detected in subsequent monitoring rounds.
Bis(2-ethylhexyl)phthalate is a known potential lab contaminant that likely reflects
artifacts of the analytical process.

* Thallium was only detected at one monitoring well (SJS03-MW06S) and although the
concentration (5.60 L ug/L) was above the MCL (2 ng/L), it was below the background
UTL (7.6 ng/ L). Additionally, a duplicate sample was collected at this location in which
thallium was not detected. Therefore, thallium detected in shallow groundwater at Site
3isnot considered to be site-related.

Based on the discussion above, the shallow groundwater meets the MCLs in the latest round
of sampling collected from Site 3 in 1999. Additionally, the SJCA Project Management
Team (Navy, EPA, VDEQ) determined the previous MCL exceedances in shallow
groundwater at Site 3 be anomalous and acceptable.

There is also the potential for groundwater from the Columbia Aquifer at Site 3 to discharge
to sediment and surface water in the site drainages during high groundwater table
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conditions. This exposure pathway was evaluated for potential ecological risks to aquatic
life. Although several chemicals were identified as a potential concern in drainage surface
water and sediment/soil that were also detected in groundwater, elevated concentrations of
these chemicals were also detected in site soils. Based on the proximity of these media to one
another, it is likely that surface soils represent the primary source of chemicals to the site
drainages and this pathway was mitigated by the removal of waste, soil, and upland
drainage sediment/soil at Site 3. Thus, groundwater does not appear to be a significant
transport route from the site to the drainages.

Deep Groundwater (Yorktown Aquifer)

In the area of SJCA, the deep groundwater is not used as a potable water supply. Area
residences are only located upgradient of Site 3 and are supplied potable water by the City
of Chesapeake. Deep aquifer groundwater is currently only used for irrigation upgradient
of SJCA. Although future residential development of the site is improbable, deep
groundwater was evaluated under the future residential scenario. Table 2 shows the deep
groundwater data collected at Site 3.

Potential noncarcinogenic hazards (based on ingestion of arsenic, manganese, and thallium)
and carcinogenic hazards (based on contact with arsenic) were identified to current and
future adult and child residents who use the deep groundwater beneath Site 3 as a potable
water supply. However;

e Arsenic was only detected in one unfiltered sample in the upgradient monitoring well
(§]503-MWO01D) at an estimated concentration (4.20 ] pg/L) below the MCL (10 ug/L).

e Manganese concentrations (ranging from 45.6 ug/L to 612 ug/L) were low and below
the tap water risk-based concentration (RBC) of 730 ug/L.

e Thallium was only detected in a 1997 sample at an estimated concentration (2.7 J ug/L)
slightly above the MCL (2 ng/L) from the upgradient monitoring well (SJS03-MW01D)
and not detected in the subsequent monitoring events.

Based on the discussion above, the deep groundwater meets the MCLs in the latest round of
sampling collected from Site 3 in 1999. Additionally, the SICA Project Management Team
(Navy, EPA, VDEQ) determined the deep groundwater risks identified at Site 3 to be
acceptable for all pathways and receptors.



Fie Path: v:\18gis\st{uiens\figures\sites3-6_ri et

s e A
et -

—

SO3-IAIG4D

$JS03-MW05S8
>

SJS03-MW04S SBS&MWOSS

S

Stk
"””‘m»,mhv‘w

$JS03-MW03s
@

Note: Duplicate samples were collected at SJS03-MW 038, SJS03-MW04S, and SJS03-MW06S.
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Screening Criteria

Table 2

Deep Groundwater Exceedances of Screening Criteria

at Site 3

St. Juliens Creek Annex
Chesapeake, Virginia

Station ID RBC.Tap | MOL- $JS03-MW01D $JS03-MW02D

Sample ID (10/02) | CGreundfi BACKG ROUND' $JS03-GW1D-001 5J503-GW1D-002 | SJS03-GW1D-003 || SJS03-GW20-001 | $JS03-GW20-002 | SJS03-GW2D-003
Sample Date water || Mean Max 07/24/97 11/04/97 05/19/99 07124197 11/04/97 05/19/99
Chemical Name

IVOCs (UGIL)

Carbon disulfide 1.000 =] ND ND| 1U 03J 0.200 J 1U 1U 7.60
Chloroform 0.15 80) ND| ND) 0.4 J 1U 1U 03J 1U 1U
SVOCs (UGIL)

bis(2-Ethylhexyl)phthalate 4.8 6 4.0 1 10U 34 12U 10 U 10U 1J
Post/PCBs (UGIL)

No Detections

ITotal Metals {UGIL)

lArsenic 0.045 10 ND ND) 3U 3y 32U 2U
Barium 2,600{ 2,000 24.7 327 15.8 J 21.7 J 30.7 J 466 J 49.1J 60.2 J
Calcium = - e1.933] 75200 49,300 J 49 500 61,700 103,000 J 95,200 110,000
Chromium 110 100 ND ND, 7U 46U 1.40 J 7U 46U 2,40 J
iron 11,000 = 9077 1670 788 J 170 B 476 487 J 272 541

L ead 15 15| ND ND) 1UL 18J 1J 218 13U 1U
Magnesium - . 6,630 12,000 14,400 J 12,700 16,600 39,000 J 37,100 48,000
Manganese 730 = 177.7 226 913 L 456 110 201 L 354 612
Nicke! 730 . 0.7 1.1 8.1J 63U 0.900 U 7U 63U 1
Potassium = = 4817] 8,490 15,100 15,400 16,600 17,700 16,000 17,600
Silver 180 = ND ND| 1U 11U 0.900 U iU 12J 0.900 U
Sodium - - 30233 39.900 40,600 J 43,300 50,600 37,300 J 34,500 41.000
[Thalfium 26 2 ND NDf ; 258 320 UL 2U 158 320 UL
Zinc 11.000 J 35 48 648 109 B 3.80 J 718 98B 166 J
Dissolved Metals (UG/L)

Barium 2,600{ 2,000 23.0 31.2 1418 20.8 J 236 J 428 537 J 587 J
(Calcium = Al 57667 77.700 53,800 J 51,100 63,700 98,400 J 103,000 105,000
iron 11,000 = 788.7| 1,360 180 B 130 B 301 156 B 276 464
Magnesium = . 5,967 10,000 18,700 J 13,200 18,000 38,200 J 40,800 46,300
Manganese 730 = 161.3 188 101 J 46.4 123 284 J 385 583
Nickel 730 = 1.3 23 7U 63U 0.980 J 7U 63U 0.900 U
Potassium s = 4.407]  7.200 12,600 15,100 17,900 16,600 17,600 18,100
[Sodium = - 28400] 37.900 44,100 J 44,800 52,900 35,200 J 37,800 39,600
Thallium 26 2 ND ND, 2.1J 15U 320U 2U 198 320 U
Zinc 11,000 = 6.1 10.5] 5U 578 4.40 J 728 185 B 105 J

Exceeds MCL-Groundwater

NA - Not Analyzed

B - Analyte not detected above associated blank
Potential human health risk drivers

J - Reported value is estimated

L - Reported value may be biased low

NO -Compounds were analyzed but not detected during Background Investigation

U Analyte not detected

' Background UTLs have not been established for deep gorundwater at SJCA The concentrations shown are mean and maximum detected concentrations from sampling conducled at 3 deep monitoringwells in 1999
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